
Third Technical Meeting on Plasma Disruptions and their Mitigation
Contribution ID: 112 Type: Invited Oral

Practical model for AVDE loads calculations
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The talk begins with an overview of several consequent steps in evaluation of the pulsed EM loads in toka-
maks and concentrates on calculation of AVDE-induced loads in ITER.The presented practical EMmodel uses
the superposition of two patterns of the halo current: one perfectly symmetric and another perfectly anti-
symmetric. It combines the following features of two recent trial models: (a) helically distorted halo layer
wrapping around core plasma, and (b) halo-to-wall interception belts slipping along plasma-facing walls. This
combination, not tested before, almost doubles the lateral net forces in comparison with ones found with trial
models. Any AVDE creates not only lateral net forces but also significant lateral net moments. Being negligi-
ble at VDEs, these moments become dominant at AVDEs. The model carefully compensates any numerically
accumulated imbalance of net EM forces and moments between the VV and the Magnets (zero total for the
tokamak), as a necessary condition for the consequent simulation of tokamak’s dynamic response and for the
testing of tokamak monitoring algorithms and simulators. To decouple from the current uncertainties in the
interpretation, prediction, and numerical simulation of AVDE physics, the model does not attempt to simulate
plasma evolution with AVDE distortion but takes it as input assumption based on the existing interpretations
of AVDE physics. This means the model is to be used in a manner of parametric study, at widely varied input
assumptions on AVDE evolution and severity. Parametric results will gradually fill a library of ready-for-use
waveforms of asymmetric loads (distributed and total), and then the physics community may point out spe-
cific cases for subsequent engineering analysis. This talk shows the first practical contribution to the AVDE
library.
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